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Process chamber of an installatioii for the thermal treatment of printed 

circuit boards 

The invention relates to a process chamber of an installation for the thennal 
treatment of printed circuit boards or similar, with a fan wheel supported on a 
shaft parallel to the printed circuit boards, said fan wheel bemg disposed between 
two walls of the process chamber. 

Such a process chamber is presented and described in DE OS 4416959. This 
process chamber employs a fan wheel which draws in gas, more particularly air, 
firom the environment and supplies it into a channel, said channel extending 
between the walls of the process chamber and being directed onto the printed 
circuit boards which are to be treated. The gas is supplied to the fan whe.el via the 
periphery thereof and is carried away from the surface thereof, the gas also 
partially entering the open interior space of the fan wheel and, owing to flie 
rotation thereof and the blades contained in the fan wheel, being transported away 
therefrom because of the centrifugal force imparted to the gas. It has been shown 
that, with such a process chamber, it is possible to produce gas streams of only 
limited gas pressure. In order to produce the gas velocity necessary for the 
treatment of the printed circuit boards, the fan wheel must be operated at high 
rotational speed, something which is undesired in view of the required drive and 
wear of the bearings^of the fan wheel. There is also the fact fliat the meltmg of the 
solder applied to flie printed circuit boards calls for a high temperature, e.g. up to 
400°C, of the gas, this correspondingly increasing the tendency to wear, 
especially of the hearings of flie fan wheel. 
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The object of tiie invention is to avoid these disadvantages and to provide the 
process chamber with a structure in which the fan wheel can be operated at 
considerably lower rotational speed. The object of the invention is achieved in 
that the fan wheel is open at its two end faces and the two end faces are at such a 
distance from the walls of the process chamber that gas flows in unimpeded in 
two substreams between the end faces of the fan wheel and the walls and flows 
out from the cylindrical surface of the fan wheel over the length thereof and in the 
extent of the process chamber in the form of a ribbon-shaped gas stream, said gas 
sfream being directed essentially in said cross section through a channel onto the 
printed circuit boards. 

This design of the process chamber results, in comparison with the known process 
chamber, in a fundamentally different behaviour of the gas flow, namely the 
inflow of the gas by means of the two substreams via the two open end faces of 
the fan wheel, which, with its blades, imparts a rotational motion to the gas, which 
is supplied to the fen wheel from the inside, wherein the thereby occurring 
centrifugal forces cause the gas to be thrown radially away from the surface of the 
fan wheel without this passage of the gas being in any way impeded by gas 
supplied from the outside. The consequence of this is a high throughput of gas by 
means of the thus operated fan wheel, as a result of which the fen wheel can be 
operated at correspondingly low rotational speed and still produce a high 
throughput with correspondingly high gas pressure. The away-transported gas is 
in the form of a ribbon-shaped gas stream of an extent according to the 
dimensions of the process chamber, with the result that said ribbon-shaped gas 
stream can be directed directly through an appropriately formed channel in the 
cross section of the gas stream onto the printed circuit boards and thus impact said 
printed circuit boards in the form of a gas stream which is uniform across the 
extent of the process chamber, without the possibility of any cross-flows or 
undefined turbulences. 
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Advantageously, the process chamber is accommodated in a housing, said housing 
foiming with housing plates an intemiediate space with respect to the walls of the 
process chamber, in which intermediate space the two substreams are guided and 
are supplied througji penetrations in the housmg plates to the end faces of the fan 
wheel. This guiding of the two substreams results in a clear separation from the 
ribbon-shaped gas stream, which is thus unable to become mixed with the 
substreams and, consequently, impacts without obstruction on the printed circuit 
boards which are to be treated* 

The fact that the process chamber is accommodated in the housing makes it 
possible for the fan wheel to be supported on one side in one of the two walls. 
This has the advantage that, if any repairs are required, the removal and 
installation of tiie £m wheel is considerably facilitated. 

The thermal treatment of printed circuit boards by means of the process chamber 
may involve either the heating of printed circuit boards for the purpose of melting 
the solder joints or the cooling thereof In the case of heating, the process chamber 
is additionally provided with heating bars extending parallel to the fan wheel in 
the ribbon-shaped air stream, as presented m the aforementioned DE-OS 44 16 
959 in Fig. 2. For the purpose of cooling, a heating bar may be replaced by a 
cooling bar provided with a cooling liquid. Therefore, the process chamber can be 
versatilely used for any kind of thermal treatment of printed circuit boards. 

Illustrative examples of the invention are presented in the drawings, in which: 

Fig- 1 shows the process chamber, in a partially cut-away representation, 

in a perspective view; 

Fig. 2 shows the process chamber without the fix)nt wail of the housing, 

through which front wall the printed circuit boards enter the 
housing, in a schematic representation; 
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Fig. 3 shows the process chamber without a side wall of the housing, said 

side wall serving to support the drive for the fen wheel, likewise in 
a schematic representation; 

Fig. 4 shows the fan wheel with its drive on its own in a perspective 

view. 

The process chamber shown in Fig. 1, which is used for the thermal treatment of 
printed circuit boards 1, is enclosed by the housing 2, ttie front wall 3 of said 
housing 2 having been partially cut away in order to permit a view of the interior 
space. Said front wall 3 has an inlet slot 4 which is penetrated by the conveying 
device 5 for transporting the printed circuit boards 1 into the process chamber. 
The conveying device 5 is a conventional subassembly of the kind used in 
versatile manner in connection with soldering machines. At the sides, the housing 
2 is bounded by side walls, of which only the right-hand side wall 6 is visible. A 
similar side wall 7 adjoins the front wall 3 on the left-hand side of the process 
chamber (see Fig. 2). 

The housing 2 accommodates the fan wheel 30, which is separately illustrated m 
Fig. 4. The fan wheel 30 is driven by the drive motor 8, which is attached by 
means of the flange 9 to the side wall 6 of tiie housing 2. The drive motor 8 drives 
the fan wheel 30 through the intermediary of the shaft 10 thereof ra the direction 
of rotation represented by the arrow 11, i.e. in an anticlockwise direction as 
viewed fix)m the drive motor 8 along the shaft 10 onto the fan wheel 30. With its 
blades 15 shovra in Fig. 4 (omitted in Fig, 1 for better clarity), the fan wheel 30 
produces a ribbon-shaped gas stream according to the bolded arrows 28, said 
ribbon-shaped gas stream being directed onto the nozzle plate 12 below the fan 
wheel 30, penetrating the nozzle plate 12 in directional gas streams and then 
impacting on a therebelow-positioned printed circuit board 1 and perfomiing the 
desired thermal treatment thereon. This gas flow issumg from the fan wheel 30 is 
made possible by the fact that the fan wheel 30 is open at its two end faces 
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(reference characters 13 and 14 in Fig, 2) and, through said open end faces, draws 
in gas which thereafter flows into the interior space of the fen wheel 30, from 
where, owing to the action of the blades 15 (see Fig. 4), the gas is blown away 
radially outwards by the thus produced centrifugal force. After impacting on a 
printed circuit board 1 which is to be treated, the gas streams issuing from the 
nozzle plate 12 are laterally deflected, as is shown by the arrows 16 and 17. These 
thus deflected gas streams form two substreams which are symboUzed on the one 
hand by the arrows 16 and on the other hand by the arrows 17. These two 
substreams each run in an intermediate space 18 (see Fig. 2) which is formed on 
the one hand by the side walla 6 and 7 (see Fig. 2) and by the housing plates 19 
and 20 (see Fig. 2), of which ttiei housing plate 19 is also visible in Fig. I. The 
housing plates 19 and 20 extend above the nozzle plate 12 over the entire area of 
the side walls 6 and 7, thereby fi)rming the intermediate space 18 required for 
guiding the two substreams (arrdws 16 and 17), which substreams then pass 
through penetrations, coaxial with the shaft 10, in the housing plates 22 and 23 
(see Fig. 2) and enter the interior jspace of the fan wheel 30. 

i 

This guiding of the gas in the interior space of the process chamber gives rise at 
the circumference of the fan wheel 30 to an essentially ribbon-shaped gas stream, 
which is represented by the bolded arrows 28 enclosing the fan wheel 30. Said 
ribbon-shaped gas stream has a \^dth equivalent to the length of the fan wheel 30. 
It is guided in the inside of the h9using 2 by the guide plate 24, which encircles 
the fan wheel 30 at a distance (seje also Fig, 3), the end 31 of said guide plate 24 
then directing ttie ribbon-shaped gas stream onto the nozzle plate 12. 



Fig. 2 shows the process chambei' with the housing 2 with a top plan view of the 

front wall 3 (see Fig. 1), which fijont wall 3, however, has been omitted in Fig, 2 

I 

in order to permit a view of the ipside of the housmg 2. It is evident therefrom 

how the two substreams (arrows !l6 and 17) are directed out of the intermediate 

I 

spaces 18 into the inside of the fan wheel 30, this being accomphshed through the 
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penetrations 22 and 23. Furthenhore, Fig. 2 clearly shows how, after passing 
through the nozzle plate 12, repr^smted by the holded arrows 25 below the nozzle 
plate 12, the ribbon-shaped gas s"tream impacts on the printed circuit board 1, is 
deflected by said printed circuit board 1 and is divided into the two substreams 
(arrows 16 and 17). 

Fig. 2 also shows the attachment of the drive motor 8 for tiie fan wheel 30, said 
drive motor 8 being attached to the side wall 6 through the intermediary of the 
flange 9 and driving the fan whefel 30 by means of the shaft 10. For its internal 
support, said shaft 10 is provided with the supporting disc 26, to which the 

individual blades 15 of the fan wiieel 30 are attached. 

I 

f 

Fig. 3 presents the process chamber in a side view looking onto the housing plate 
19 (Fig. 1), the side wall 6, however, having been omitted in order to permit a 
view of the inside of the housing 2. Fig. 3 clearly shows the ribbon-shaped gas 
stream 28, which is produced by the fan wheel 30 and is dkected by the nozzle 
plate 12 onto the printed circuit board L The ribbon-shaped gas stream 28 is 
directed by the guide plate 24 onto the nozzle plate 12. The guide plate 24 is 
continued opposite to the direction of flow of the gas stream 28 and encircles the 
fan wheel 30 in the round portioii 29, which finally merges into the projection 27, 
said projection 27 directing the gas stream, after leaving the fan wheel 30, away 
therefrom. The round portion 29 is so arranged that its distance from the fan 
wheel 30, viewed in the direction of flow, constantly increases so as to be able to 
accept the increasing air volume; of the gas stream 28 vrith increasing cross 
section. I 

Fig. 4 presents the fan wheel 30 tpgether with tiie drive motor 8 on its own. Fig. 4 
shows the individual blades 15, said blades 15 being arranged in known mann» 
about the shaft 10 and being heldj together and secured by the centre disc 26, The 
centre disc is, as shown in Fig. 2, [attached to the shaft 10. 
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